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TITLE: “Kétion of Long waveslon a Floating Body 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 35, 
pr 34-40 (USSR) 


$OV/179-59-5-7/41 


ABSTRACT: An arbitrary solid body with vertical sides is assumed to 
be floating on a heavy ideal liquid. | The depth of the 
liquid is small in relation to the length of the waves; 
the dimensions of the body and its immersed depth are small 


in relation to the depth of the liquid. The induced 
vibrations of the body and the waves reflected from it are 
also small. The liquid is imagined divided into two 
regions, one underneath the body, the other outside it,and 
the differential equation for the pressure is set up for 
each region. The equation is solved for the boundary 
conditions appropriate to a rectangular striy and to a 
circle by the Fourier method of separating the variables. 
The method of solution can also be applied to an ellipse, 
Card 1/2 Thanks are expressed to L.N.Stretenskiy for advice “Uo 
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Pershnyanko, E. A. BO014/3B014 » 


“ghe Problem of Wave Résistance of a Body During Its Motion 
in a Circle 


reo Akademii navk SSSR, 1960, Vol 130, Nr 3, pp 514 - 516 
USBR 


In the present paper a body is assumed to move in a horizontal 
circle with constant angular velocity © beneath tne free sur- 
face of a perfect heavy liquid. It is further assumed that the 
velocity potential of the liqui¢. be constant on the axes of the 
body. The author studies the motions of a body in a round basin 
(case i), in a oiroular channel (case II), and in a circular 
cylinder (case III). The equation for the velocity potential Py 
which is assumed to be known, is given for the motion of the 
body i2 an unbounded liquid. The velocity potential of wave 
motion (1) is sought in cylindrical coordinates. The equations 
for the three above-mentioned cases yield the exact value of 
the wave potential at a sufficient distance from the body. In 
the neighborhood of the body these equations offer a close ap- 
proximation, but do not warrant a rigorous satisfaction of t 
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efort : Poe of the shock wave (strong discontinuity): is equal to ae 
zero, - Consequently,-‘the problem of: a plastic medium with work hardening reduces © 


to the ideal-plastic problem, involving a nonlinear Volterra differential equa- “ 
- tion of the second kind, This equation is solved by successive approximations, 
. In the. zones of viscoelastic deformations behind: the front of the wall of nh 
, Strong or weak disvoninuity, the problem is solved along the characteristics by -. 


‘on approximate finite-difference method, In the zones of inelastic deformations, 
unified fora of equiition is obtained. for all waves, and the boundary condit- 
tions lead.to the solution of the genevralized-Picard- problem:-Examples of the ~ 

opagation oj! @ sphe?ical wave and of. & plane wave in half-space are presented __ 
for the case of soft steel. Comparison of the results of the work-hardening 
theory and the theory of 6 perrect. plastic shows that in practice. the influence. ee 

of work hardening canbe neglected, at least in a certain range of deformation 

~rates. -"The «authors thank the staff of the computing center of the Polish Acade»  ~ 


y.of Sciences for ‘valuable abeistance in the programming of the computations,” 
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GY ILO 3/044/62/000/004/063/099 
of C111/6343 
AUTHOR: Perzyna, PP. 


TITLE; Analysis of propagation of plane elasto-plastic waves ina 
nonhomogeneous medium. I. Finite strains 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 4, 1962, 61, 
abstract 43260. ( Bull. Acad. polon. sci. Sér. sci. techn.’ 


1960, 8, no. 9, 485-492) 


TEXT: By a mathematical investigation of the equations of motion 3 
conditions are obtaired which must be satisfied by the dependence stress- 
deformation and the properties of the inhomogeneous medium in order 

that the problem of propagation of charge and discharge waves can be 

solved by successive approximation and witn the aid of difference 

equations along the characteristics. 


, 


‘Abstracter's note : Complete translation. 
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AUTHOR: | Perzyna, Pe 


Analysis of propagation of plane elasto-plastic waves in a 
nonhomogeneous medium. II. Infinitesinal strains 


PERIODICALs Referativn:ry zhurnal, Matematika, no. 4, 1962, 61, 
abstract 43281. ("Bull. Acad. polon. sci. S&r. sci, techn.", 
1960, 8, no. 9, 493-502) 


TEXT: This is the continuation of the paper (Ref 43260). xt is 
assumed that stresses and deformations are connected by a linear law. 
It is shown that the character of the soiution depends on whether the 
pressure at the boundary of the medium increases from a certain value 
forward or from zero forward. In the first case there arise waves of 
discontinuity. The protlem is solved according to the method of 
successive approximaticns and reduced to two generalized Piccard 
prob: ‘ms. The author mentions the modifications which must be carried 
out in this method, if the pressure at the boundary of the medium in- 
creases monotonely fron zero forward. 


‘Abstracter's note : Complete translation. * 
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AUTHOR: _ Perzyna, Piotr, (Warsaw) 
TITLE: General analysis of the problem of propagation of 
plane elastic-plastic waves in a non-hompdgeneous 
medium 


PERIODICAL: Archiwum mechaniki stosowanej, v. 12, no. 3, 1960, 
371 - 378 


TEXT: 1n the present paper the author analyzes the propagation of 
plane strain waves in a non-homogeneous elastic-plastic body 
assuming that the strain-displacement relation is 


1 2 
e(x, t) = u,(x, t) + 5 lu(x, t)] 
where the subscript x denotes differentiation with respect to x. 
Since the practical aspect of this paper consists in possibly 
applying the considerations presented to investigating plane stress 
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P/033/60/012/003/006/007 
General analysis of the problem... D242/D302 
waves in soils, the influence of the transversal motion may be a 


disregarded. A similar assumption may be introduced if the propa- 
gation of stress waves in very thin bars is investigated. taking 
the quadratic terms in the (e€ - u)-reletion, it is possible to in- 
vestigate the wave motion under high pressures, usually accompa- M7 
nied by great plastic strains. whe purpose of the mathematical 
analysis presented in this paper is to give the conditions to be 
imposed on the functions, determining the (¢ - €)-relation and the 
mechanical properties of the non-homogeneous body in order to ob- 
tain the solution describing the propagation of loading and unloa- 
ding waves by the iteration method or the method of characteris- 
tics. An analysis is also made of the discontinuities appearing on 
the front of the elastic wave and on the front of the plastic wave 
as a result of definite boundary conditions in the case of lineari- 
zation of the (o - e)-relations. in the discussion of the non-li- 
near body problem the author first considers the loading process 
He assumes the stress-strain relation in the form 

OSCE. k) (leek) 
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The author points out that the function f(é, x) should be determi- 
ned on the basis of experimental investigations of the body consi-~ 
dered. He assumes that this function is of the C*- class in rela- 
tionto the variables & and x, and that its geometrical imare in the 
(co, &, x) space is a surface, whose convexity is turned in the di- 
rection of the positive o axis. The equation determining the motion 
of the body is 


¥] 
g Pte tudurteta 7 =o, (diedeo} 


The above assumptions for f(e€, x) do not admit the formation of 
shock waves or discontinuity waves resulting from the surface con- 
ditions of the soil for x = 0. In view of the non-linearity of Eq. 
(1.1.2) the author gives ite aolution by the method of characteris- 
tics. He then considers the unloading process, for which the rela- 
tions are given in the form 


a =fley, [752 


(e, (x) — e), (1.2.1) 
“0 
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where &, (x) is the strain in the unloading wave. The equation of 


motion of the body in the unloading zone is 


Of (e, x)) 
Os | 


Ou 


ae (1.2.2) 
ot? 


+ 9! (x) (ts) tha +F (ux, 2) = 0. 


je 0 


which is also a non-linear equation. Since the problem of propaga- 
tion of waves for a body characterized by a non-linear function is 
very complicated, the author in the subsequent analysis confines 

himself to a linear function f(é, x). In discussing the physical-~ 


a\x)e({z, t) 


o(x,t)= 
Bix) e (x, t) -+ [a (x) — B(x) es(x) for e(x,t) -2 e, (2), 


where E(x) denotes the yield point. It 1s assumed that a(x) . 
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in the entire body, and that both functions are of the ct clasag. 
The loading zone ig Composed of two regions, the elastic and the 
plastic. In the elastic region the equation of motion is 


Oui a(x) .,..da(r 7 
(2.2.2) 9 — dé" y(qyltt Melee © (x) dr [Mtg Mee 0. be devote 
In the plastic region it is 
Pui pix) : dptx) ] : 
BAG as Hay (EP tel tate (x) dx [Met 9 ter] (2.755) 
. ce llatz) == Aizifestz)) = 0. 


In the case of Eqs. (2.1.1) discontinuity waves may appear, depen- 
ding on the boundary conditions. If on the surface x = O a pressure - 
p(t) is applied starting from a certain value p = Poe the front of 


the elastic wave and the front of the plastic wave are strong dis- 
continuity lines. ‘he author first discusses the elastic wave pro- 
blem for which he obtains the non-linear integral Volterra equa- 
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tec(x) = 1+ pL — Del + | gy (2, Ux (2) ade. (2.1.10) 
0 


He assumes that the function y,(x, u ) satisfies the Lipschitz con- 
ty x 


dition in relation to ue The series 


ux(x)+ Y Jus. ., (2) —us, (x), (2,014) 
0 


is absolutely and uniformiy convergent and its sum 


u(x) = lim uy (x) (2.1.15) 
n 


is the solution of the integral equation (2.1210). In the case of 
the plastic wave problem the author obtains the non-linear Volterra 


integral equation 
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The solution of the problem in the unloading zone may be obtained 
by using the inverse method. The author finally mentions full li- 
nearization. He states that under the assumption that e(x, t) = 

= Qu(x, t)/dx the Eqs. (2.1.2) and (2.1.3) become linear. Suck a 
probiem was solved in detail by the author in a previous articie 
(Ref. 2: Arch. Mech. Stos., 5, 11, 1959, 595-612). There are 2 re- 
ferences: 1 Soviet-bloc and 1 non-Soviet-bloc. The reference to the 
English-language publicition reads as follows: P. Perzyna, The pro- 
blem of propagation of elastic-plastic waves ina non-homogeneous 
bar, in "Non-Homogeneity in Elasticity and Plasticity", Symposium, 
Warsaw, Septenber 2-9, 1958, Pergamon Press, New York-London, 1959. 
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TEXT: The article deseribes the origin and products of the Warsaw branch 
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lished in Warsaw in 188 by Engineer Piotr Lebiedzihski, a famous specialist in 

the field of light-sensitive materials. This Plant, which also exported some of its 
products, operated successfully until after World War I when it met with financial 
difficulties. Lebiedzifski, trying to save the situation, formed an assoctatior, 
under the name of "Foton" which counted among its members Professor Tlifski, the 
present head of the laboratory of the "Foton" Photochemical Plant. In 1937, the 
Photochemical Plant was formed as a section of the Colored Paper and Wallpaper 
Plant under the management of the Franaszek Plant in Warsaw. The largest pre-war 
Photochemical plant in Poland was the "Alfa" Plant in Bydgoszez, founded in 1924. 
There were also a number of small plants, such as the "Orion" in Kielce and the 
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"Bro" in Poznan, both of which were destroyed during World War II. The "Alfa" Plant. 
started operating again in 1945 immediately after cessation of hostilities, and the 
Franaszek Plant in Warsaw after reconstruction under the name of "Pilm Polski". To- 
day there are two plants of this kind in Poland, 1i.e., the Warszawskie Zakiady Foto- 
chemiczne (Warsaw Photcchemical Plant), formerly "Franaszek" and the Bydgoskie 
Zakzady Fotochemiczne (Bydgoszcz Photochemical Plant), formerly "Alfa". Both of 
these plants are known under the joint name of "Foton". The Warsaw branch produ:es 
films and the Bydgoszcz branch paper, glass plates and chemicals. The Warsaw Plant 
which in the beginning produced the primitive "Fotopan” amateur film, has consider- 
ably increased its assortmert and produces today the "Rotopan F" and "Fotopan Super" 
film with 17 and 21° DIN sensitivity and corresponding to the Agfa "Tsopan F" and 
"Isopan ISS" films. Although the "Fotopan F" film gives good results and is used 
also for scientific photography, the amateur photographers would do well to use 
Agfa or Kodak films. The *Fotopan Super" film gives good results under proper ligrt 
conditions. In case of over-exposure the reSults are not too good and efforts are 
being made by the plant to improve the quality of this product. Excellent photos 
have been obtained with the latest product of the plant, the "Fotopan Ultra" file 
which has a sensitivity of 240 DIN, or by Polish standards C.U.K. The positive 
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film of the "Foton" Plant with a fine-grain emulsion does not lag behind its Agfa 
or Kodak counterpart. The domestic production of this film covers 60% of Poland's 
requirements for this type of article. The Plant also achieved excellent results 
with the production of X-ray films. Two years ago an X-ray film with a sensitivity 
of 44°C.U.K. was produced. Lately, the Plant started the production of X-ray films 
with a sensivivity of 88°C.U.K. The Plant has been working on the manufacture of 
color films since 1949, when the first research laboratory was set up. The first 
positive color films will be on the ma‘*.et soon. The small-scale production of 
negative color films started in 1959 ¥:11 be expanded in 1960. Preparations for the 
production of several color films are .n progress. In 1959, the production of E and 
16 mm cinema films was prepared, but the production had to be postponed until better 
cutting machines could be obtained. In the first section of the plant the emulsion 
is prepared and tested and in the second section the emulsion is spread onto cellu- 
loid tape, which is tnen perforated, rolled and packed. The Plant also carries cut 
film developing and printing. There are 4 photos. 
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